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(54) METHOD FOR FORMING COATING FILM ON ALUMINUM PRODUCT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for forming a coating film on an aluminum product, by 
which a double layered coating film with reliable corrosion resistance, weatherability and superb design 
properties can be obtained and no organic solvent is discharged at all despite a double layered coating 
film forming step. 

SOLUTION: A thermoset epoxy resin powdery primer coating material (1), at least one kind of a 
thermoset powdery luster color base coating material (2) containing a sheening agent selected from the 
group consisting of a resin- coated aluminum flake pigment, a colored aluminum flake pigment, a mica 
pigment, a metallic titanium flake, an alumina flake, a silica flake, a graphite, a stainless flake and a 
plate-like iron oxide and a thermoset powdery clear coating material (3) are applied for powder coating 
in that order, on the surface of an aluminum product. Thus the bright double layered coating film is 
formed. 
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-h, 3. 4 -X7j^+>'vi5'D^:^>';U><-^;UT^ U U- 
— 3. 4 -X7S^'>i>^ D^:*^'>;U^^;i/^3^7^ 

u h^cox7^^4^'>a^w^ls?u^y•x^-cD^i/;^;^ 
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^^fp^ y -T- i <;:) ^ v:^ ;u*a^^^;(;^*^tf ^) n^o 

[0 0 8 9] ±tB^<0{til<^^fiafil^yT-<hLTti, fi^J 
X^;L'7^UU-h, X^;U;><d7 7iJ7 U v^P 

h^<Dy^ u;u^x^^y^7^ u;u^co7JU+;pxtif> 

bKD4^vX^;!/;^5^7^UU-K^(07Ke?S^W 

ij ;i/x h >J ^iS^T^^J ;i.x h g ;u^cox h u ^Kb-^ 

[0 0 9 0] ( 3 - 2 ) mmitiiy ^ u jmimi^^ u 
[0 0 9 1] x.:!i^=^z^&^m't^y^^j)mmt.Lx 

7/7ijix-h, 3, 4 -x^^^^^^v-i/^ p^:^'>;l^^^;u 

3. 4 -:JL^^->zy^a^:^i^j[^^^JU 

:^^y^ U h^cDX7i^::^^'>s^w^«S?a^y T-co 

[0 0 9 2] ±IB^C0ffiC0^fiafa^y V — ^LTti. fi^'J 

p^^;U7^ u I/- h, ^5";u>^^^7^u h, 

x^;P7^Ui/-h, x^;py :$'7:^ U '>^n 
^^^iy;i/7i:7 IJ I/— h, D^4^>';i/y^7i:7 u 

h^(D7^ OJmJL\t:<^y^V)m<Dy)U^)],X\t>^ 
^ayju^^jluysv^jim: bFD^vx^;^7^U 
t KP^vX-5=-;U^5'7i7 U h^C07KKS^W 

u ;i/x h u y ^ 7 ^ u h u ;n?cox h u Mt^ 

[0 0 9 3] 7i^m^^mr^y^'j)mmt{.x\t. m 

xK^^fia^T&M ori^±<DSM7ij7u;i^^y v-ti, 

mzjt^cx. ^y7.^^Mm^^4ox:^m<D^ny^'j 
;i/^yv-, 7^ u;u^y -7— i^ii^cD-^ 

[0 0 9 4] 7KKS^*^>^:^;ufi^i4^fiafp^y7- 

x^;i.y5'7iJ7 IJ I/- b KP4^>'yDtf;i/7^ U u- 

[0 0 9 5] :»'^7s^i^mm^^4 Q'c&s±(Dmny^ 0 

ji'E/'^-'^iLxitts y^>ii^yi$^iJ7 IJ x^;i/y 

^//ijU— i s o -y^JI/y ^i:7 IJ Ix- ter 

t - y^^ji/y ^ t e r t - y^;u7 u u 





( 8 ) 



[0 0 9 6] ^ x^^umTf)^ 4 0 x:^m<D^n7 ^ 0 

[0 0 9 7] 7i^'j;u^y v-etncD^':^*;ua^tt^ 

-^^;UX5^U>. 7^^))V^h^))V. :^^T^^))VZL lO 
[0 0 9 8] ±fS7KKSJ!^ii1^a)tt:tl«^W^v*;i'fi^ 

t:^U>^; y^i>U>g^. -f:$7n>^. x'l/'i' 

[0 10 0] T ^) )vmmii^^'t' ^^m^mmfi^7Km 

U-r Vv-T^--- h^^^-^^^Uy y >^7^^— hit 

[0 10 1] 7^jmmtLx\^. ^^-^^ h+'>pc^ 

[0 10 2] ^fe, :/D^>'i7 7i^g-< vi/T^^-hS^W 

h, -ry3}^D>>?-r v->7^-h, 7K^^j!jo+'>u u> 
v-f V vT^^- h^<7DjjgflSj^xtm«;^# u y i^7^- 
-hit-^m^s yjLj—)vm. ^^^2:<m^ ;i/ 

10 1 0 3] Bi^^ ij^'-mm (3) 

CO 1 0 4] m.i\:mmtLr\^. z^zf^jvmz^Yii^- 

x^y--;U7^>^S:Mffl'r^o 

[0 10 5] ^^m.mMM^\^x\x. ^>^y:7xy >^ 
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[0 1 0 6] S^il^lS^^iSiJchbTti. t:>y-K7a> 
[0 10 7] ^{l:K±^J^LTt^. ^'xy-^il'^^t^ 

[0 10 8] ±IBUrc^n-6nco?»^^*^ftj:, S£5f5iifij 

[0 10 9] 'A\z. :^^m<Dmmm^:^m\z-::>\.^x. 
T\zmm-t^o 

[0 110] :^^m(7:immmfiiyjm\t. ±mi.r^-f^-( 
-^-mm (1) > (2) &t;^uir- 

mn (3) <^)iiiT*»#:^SL, Tsa^j^^jg^-r^;^?* 

[ 0 1 1 1 ] 2^zrLIzLl^5M^ 

:r.7f.:^z^mimi^mn(Df^m&tLx\t. mz^iis:. mm 

^-r > h(«)Sacr) ^X.J'^^^y HNo. 3 6 0 0 J ^7&^ 

CO 1 1 2] mt^mn<Dmm\t. ^mmi^mmxfr^. 
CO 1 1 3] :fy^'7-m(Dmm\t. mitmmtLx. 

— jg(l3 0- 1 5 0 MiTiT^O, i?f^b<ti. 5 0-1 
0 0 umX$>^o SOum^mxit. ^a/l^C07JU^x 

OAmsimmm<Dm^^mm^-\-mz^m-t^z.t'f)^x^ 

mmw}\zm^n^mmmm(DM&\i^mt^t)n. * 

':f^^'^—m<DmM\tntDU<xh$i\^K mi^mm(Dm 
m^^^i5bx^m\iME.m^j^Kimnr^t^(D\z'r^rcisb 
\z. mmi'rcmmitiimi^mm(Dmmumsi±x\ 

mitKJt^^mi^i'U^^mLmx^}um:mmLxhSii^\ 
jp^iaSih bxii. — istc 8 0-130 x:m^X'&^o 
^\z. m^mm<Dmmi±^M^^rzib\z. mmi.fzmm. 
ititmi^mmmit-r^Mrnxm^nx^^^^ m^u 

mtLXitt. — iSlC 1 4 0-2 0 Ot:Sj!^T*-5o 

CO 1 1 4] ^m\±t}y-^-7.'3-hm(Dm^ 
ytm^tiy-^-7.a- hm\zm\^^^mi^mnt lx 
m^z2-^^ >^'i.rc7JUB.-oi^yi^-^mm. 

7 ^ u jmm^miiBi^mn<Dh^rnf)^ ^^mr^ z: ^ 
[0 115] z.n(b]^:i9y<Dmm. m^i^^. ^Mit\i:i^7f^ 
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16 



[0 116] mmit\t^^o xT.^'ji^mm^w^mit^mm 

(D ^Ji/^^yy HNo. 5600MJ ^y)^$>^o 

[0 117] tfii^mn(Dmmt. ^mfm^mmx-noo. 

[0 1 1 8] ^JStt;^^-- ® 10 
itmmt LT. — ijfttc 1 0 - 1 0 0 M mX$> D . if S L 
<ti2 0-6 0 AtrnTfe-S, 1 0 Mm*i^T^i7tJWtt>J/^ 

mut:>ti. ^fci 0 Q un\i:±m^t. mn^m&(om 

mmM&tLXkt. — JStCS 0- 1 3 orSSTfe-So 

Bi^mfwrnit-r^mLrnxm^^-fx^s^^K m^mmt 20 

LX{t. — flS:(Cl 4 0-2 0 orgST^-So 

[0 119] ^^)^-m(Dmf$, 

^ v^-m\zm^^^mi^mm:Lx\t. ^^^{ttt^ux 

[0 12 0] crm^x^cDmn^ m?i\i. mm{t\tx.^^ 

[0 12 1] mmit\i^^v ji7.y^)imimi^mn<D^m. 
S3tLx\t. mm^-i >hm)m<D rxA^^z^^yHw 30 
o. 4 6 0 0J ^tj/^'^^o ^Mit^T ^ ^) jummmwrn 

y\^No. 5 6 0 Oj m^^$>^o 

[0 12 2] mi^mncomm^t. mmmi^mmxnoo 
[0 12 3] ^^j^'-mo:>mm\t. mitmmti^x. - 

Ifetr 3 0 - 1 5 0 umX$>Os fiFSU< ti5 0-100 
umX$>^o 3 0iim^mx\t. ^m\if)^^^XU< . 

^fzi ^ 0 iim^^m^t. mn^mm<DmM^±c 4o 

m^t-r^mmxij^m-f^. fiSf^astLxti. -mzi 
4 0-2 0 ox:mmx$>^o 

[0 12 4] ±IB^iicoJ^€r{^tj-^i, Af^WtCtd:tilT<^ 

[0 12 5] ^m^mf&'t'^mn (fi^i^y^^-^-m 
f)^^^^^mx^miitf^-^-7smn^mmL'tz so 



ik. m{tRJt^y)miihi^u^^umxti^-^-xmn^i}n 
i^^:^^^^Mx^ ^)^^-mmmm\^tz'^. 3 

. my^-f'7-mmf)mit'r^WLmx)k^iii^^. 
i4\'t'^tirz':f^^'^-m<r>±\ztj'7-^-:^mn^m^ 

X. f}^y)^^^mx^ ^jT-m'm^^^i^> tt^-^-x 

mn-BLiJ^^ u ^^-mm^mit-r^WLmx^^in^'f^':^ 

fife : y^-f x'-^f^^^SL.t^, igy^^-T-^*^;!?t 
Jl^bf ^MSTg^^f^tt. ^ti^^1r(bnfz^y-(-7-m 

±\z:^^—^'-xmn^m^i^. uti^-^-7.mnf)^ 
mt-r^&mx^^i^iif. ^^Mf^iiE>nrztiy-^-7. 
:2-hm±\z. ^u^-mm^mmLx. m^^j^-m 
mmit^^mLmxm^{^\^'f^:^mua'^^m^i^n^o 

[0 12 6] 

^D-mMwrnzmmr^o 
[0127] mmm 1 

^aAm^U;<- h ( TAL - 1 0 0 0 J . ^S^x B 

:*:/^-:^^-f v>^a^) T^b^jaJi^Sg Lfcl 0 x 7 
0X15 Omm(^T;i/^-r>A^jfi1S (AC 4 C) tC. 

( rxy\'^^^y HNo. 3 6 0 0J , Sn^«> ^ 

B^-f>H (tt) SS, Hx:^>-Kvt: H^vH^^SJ^t 
SiJi:-r^X7}^4^i>Mlt)|^ft^*4) SS^b]^if/{?^7 Om 

tf^-^-7.mmtLx. mmim^^'j :r.x^)mm^ 
m\^Bi^ti^—^—7smn(^x./^^'^y\^No. 46 
ooMj , msh^. HB^OH (») m. /s-tno 

rpCF- 7 6 7 0 Aj 

Bt^^o^-mmtLx. mwitity^ oji^msmi^^ 

ij ( rx/\'^ ^rvHNo. 5600J. m& 

^> MS^^>H (^) Hx*>iim*«lfb»J<h-r 

^cfc'^fc, m^LTz. :k\z. m^iytz. zLn^<D3m<D 

mn^. 1 6 0^X2 O^j^fpl. PlB^tcfit^^ttLfco 

[0 12 8] mmw2 

{7UAm^u^— h ( TAL - 1 0 0 0 J , B 
^n-ti'p^ i^y^^m xit&mM^mi^tzio^i 

0X15 Omm<OT;U^X':7A^ig=E (AC 4 C) \Z. 

( ^X./'\^y y HNo. 3 6 0 0 J , Sp^«, K 
©^Oh (:») S!. Hx*>-K>^b H^vH^S!-ffc 

m{C7:t^J:-9tcM^Lfc:tSlC, 1 2 0t:T'l O^mim 




l1 

^—7.m.U ( rxAi'^';/ HNo. 4 6 0 0MJ . fSS, 

mm^-i>h (.m m. /3-t Ha+->x^;p7^ 

/15 H^SlfbSiJtL, :Jt»«i:LT. rpCF-767 
OAj «^7;L'5n'i7A (m MS&a- 

^ 'J )\^mim{^i/ U -V-Milsf ( rx/N'i^ ^ H N o . 5 

6 0 0J . ffiS^S, MS'^-Oh (ft) S!> l^y'ijy- 

cnecD3®(^^f4S-. 1 6 O'CT-2 O^^-PbI. |WlB#(CjSt 
CO 1 2 9] lljgfiaj 3 

i7DAg?57D^-h ( PAL- 1 0 0 Oj . mS>^. Q 

*y'?-;*3 7'f v>^?±»i) x-ithumm^mLfz i o x ? 

0 X 1 5 Ommro7;U5X':7A*fig« (AC 4 C) tC. 
( rxyN'i^^-;/ HNo. 3 6 0 Oj . MB 

T. ^®^l:tt^uxxT-;naM^»ttl^^^*^-^-x 

^i|st ( rx/\'i7^>;/ h'No. 4 6 0 0MJ , Fsfl 
B-^ON (t*) 8?. jS-t Hd4^vX5^;P79^a-5 H 
^rS-fti^JiiL. ^J¥«iLT, rpCF- 7 6 7 0Aj 

^7)U^=.'t7Ayi—i7mn) *^^-r-5.7}^'Jxx^;i/ 

No. 5 6 0 0J . m&^. mm^-(>h m) st. h 

<Dm.n^, 1 6 0t:T-2 0»F^. lHlPt{Cg|f=ttj-Lfc. 

[0 1 3 0] mmm a 

i>aL.m.C'U:^—Y- ( TAL - 1 0 0 Oj . ffiS^, B 

:^n—tiv^'j>if^m) T^kfiJciaa^-jgLfc 1 0 X 7 

0X15 0mmW7;i^5X'j7AI9ig^S (AC 4 C) tc. 
^i|sf ( rx/N*i7 ^•;/ HN o. 3 6 0 0J , ffiS^S. MB 
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( rxA*i7^-y KNo. 4 6 0 0MJ . SSa?.^. 
B'^-Oh (») M. 0 - 1 Kn^v'X5^;P75=>''?5 H 
^mitmtL. ^mi:ttLX. rpCF- 7 6 7 0Aj 

^Lfc«l3. 1 2 CCTl Q i^N\tX\m^m\^tz. 

\z. m<mi\i'itmwi7^)^-m:¥\iLVx. mmit'&Ti'') 

;U«SBi*»{*:i' U ( rx/N-^ ^ H N o . 5 6 0 

10 OJ , MB^-f >h (t*) S!. Ka';<7>-SE* 

«l{b^Ji-r^7^"J;HSi&*»#:^^s|) 51{bM»d^8 

:^^i|efRt)ti7 ij-lr— ^!^(75 2SCO^)lefSr. 1 
6 0"CT'2 0:«-rBT. PIKJ (Cfilf^tt L-fc. 
[0131] SIM4«J 5 
i'DASSi'O;*— h ( TAL - 1 0 0 Oj . B 

:^n-ti'y^ i^y^&m xi\Lis.^m^m\^tz\ Qy.7 

0X15 0 mmO 7-11/ 5 x-i^ Allies (AC 4 C) (C. 
t/^-fV-tLT. |8ft8!<kttX7}?=1^v/«flgt»«i:r^^'f 
20 -mfA ( rxys-^^-y HNo. 3 6 0 0J . Sp^«> M 
B'^-Oh (») M. h'7'*>-m->'t H^v'H^SM^b 
»Jfrsxj}?^>'«fl&«»flc^i|ef) BE-fkl^JPA^ 7 0 // 
mC7iSJ;e)lC^^L7tt*[C. 1 6 Ot:Tl S^fi\m-^ 

ntz. :kt'^x. ^mitiimi^^m^:h^-^-:^mmii 

( rx/N'i/?--;/ KNo. 4 6 0 0MJ , Sp^«. 

mm^-oi- m) m. /3-t Hp+->x^;u7^>'t5 

HSrS^b^JtL, ^»«iLT. rpcF- 7 6 7 0 

Aj {m&^. «ff7Ji'5x':?A (tt) m. m^zi-f- 

30 ^' >i^7;P5X':7A7W-i'®i|sf) ^-g^^tT-STpUXX 

(cmsLfcf^tz, 1 6 or-ci s^rnmi^ifi^fz, se. 

Ji^mmmtif^i' U ^r-^^^ ( rx/xi^ 7 u/ H N o . 5 6 0 

oj . mm^^>h m) ss. h'7':^>-SfS: 

S!{b]SiJfr*7i7ij;HiJBgJ»<*^i|sf) Jg^bKJlAiS 

0 wmfc/j-Sct e>(c. c«jigT'MSL;tt^iw. 16 or 

x2 o^mmmfi^rz. 
[0 1 3 2] mmme-^i 

LT. "tn^ti^iiz^-rmm^mrnvx. mmm 1 1 
to 1 3 3] tt^m 1 

i^DASEi'n;)^— h ( TAL - 1 0 0 0 J . m&^. B 

t-/t-ij^'fi^>if^m xit&mm^mi'tzi 0 x7 

0X15 0mmrc)7;P5xC7Al^jt1S (AC 4 C) ir, 

y^-f V— ^*4i: U x;?.5^;naflg-jg3J7'^'f V- 

^ifSf ( r75^-yi7AL SGPri/L^-J . ffiS^S. 

50 B'^Oh (*fe) SS. #Uxx7";H»fl&m?PJ^*4) 
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2i7ij-\'-j , fSi&^. mm^-oh m) m. t^u 

m^i^rzm\z. i4ox:x2o^rmmiii^ii^rzo 
CO 1 3 4] itmmz 

^PA^^P^ - h ( TAL - 1 0 0 Oj , m&^. B 

*/i-*^-r >?>^a:M) xit^i&m^mLrzi 0X7 

0X15 0mmC7)T;U5 -^A^iilS (AC 4 C) \Z. 

n ( rx/N*^^*v KNo. 5 6 0 oj , ss^. mm^ 

[0 13 5] 'A^^x. mm:^'^-^->^mntLx. t 



tc^gL, 1 4 ot:T2 o^i^ftmi^ttfco mm 
7!i^3 5 tim\zu^^o\zm^\^rzmz. 1 4 ox:t2 0 

^mmm-fi^tzo 

[0136] vc^m 3 

^Z o 

[0 13 7] tttJC»j4-'5 

LT, "tn^nmiiz^-rmn^mmLx. mmmi^i 
[0138] nmm 1 - 7 Rz^tt^&i 1 - 5 (omm^si. 

20 [0 13 9] 

C^i] 
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<;±2) 


(;i2) 
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(ii2) 


(;i5) 






120*0 
























/-ffjxxi^ 






<;i3) 
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(344) 
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20^ 


160**C 
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(ii6) 










T^^-f-^— SCO 




1 60^ 


160**C 








^9 ><■ t I If 4*4 




fl b <ni> ^hai 4^ ilnl 










<;'i7) 


(;i7) 










140*'C 
205^ 


1 40**C 




















(iis) 






(ji3) 


<5ii) 




20^ 


140**C 


160°C 
20^ 


1 60°C 





CO 1 4 1] nmm'Bczj^it^mx-m^^rcmn (an - 

[0 14 2] (ttl) S^Slfblfx^^:^^^^^!^!^^^^^^ 
V-M*^ fxy\':^^'y KNo. 3 6 0 0J : S5p°p^, &8 

* ^ — rxA'^i7 ^*;/KNo. 4600 

X'5^;[.7'r/^^ H^rSEibS'JchL', 3tJ*«<hbT. Tpc 30 
F- 7 6 7 0AJ mr^T^l/^X'izA (i^) 

[0 14 4] (as) mmt\±y^o)mmmf^c^^j^ 
—mn^x./^^^y\<No, 5 6 0 0J mm 

[0 14 5] (a 4) mmitii^^o x^x^ji^mmmi^m 

rxA*i57^*y KNo. 4 6 0 Oj : ffip^«, 
>h (ft) Si. i3 - h Kd4^'>x^;U7^/^^ K<^?S{t: 40 

[0 14 6] (as) 7^^jjumtmi^t}'y-^-xm 

n ^X-Z-s^^y Y^No. 5 6 0 0MJ : fflp^^, 

[0 14 7] (ae) 4^uxx7=-;nsfl&jgi9jy^<v- 

[0 14 8] (a 7) 7^^j)mmmmti^-^-7.m so 



n rvv^^:/ D>AL c- 2 J : MB^ 

-f>H (») SSo 

[0 14 9] (as) T^^jjimmmm^'j'^-mn 
[0 15 0] (a 9) x^-^iymmmi^tjy-^-Tsm 

rxy\'i7^^y KNo. 3 6 0 OMJ : Sp'Si^, MH^ 

-f >h («) >^t;u^x^a®*4^ 

[0151] ^mm 1 - 7 ]s^LN']tfe^c^j 1 ~ 5 x-'i^fz^m 
[0 15 2] (1) mm^ib<Dmmmiti 

[0153] ( 2 ) mm^m 

[0154] ( 3 ) {^^14 

hL. 1 mmx 1 mm<^):3V\'>@^ 1 0 OOi^ 

't<D'r-^^Mmi<zmmLrc(D'^(om^zi/^>Bmm^ 

[0 15 5] (4) 

4 o'C(D7jc{'2 4 o»$pflg»Lx, ^\±{mw:(r>mm^B 
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[0156] ( 5 ) BfJtfttt 

U-(JIS K5400-9. DTIOOOP^FbIIS 

[0157] ( 6 ) wmi± 

SWOM (Xr$^>y- F'^nitfTi-;^-^) (JIS K 



24 



10 



5 4 0 0 - 9. 8. 1) s 0 om?mmmiAmk<D^ 
[0 15 8] ^n^^m= [ (umm^m / mm^ 

ZR) ] X 1 0 0 

-ecD?^. 4 orcOTKl:: l 2 OP^rslgSL, 5l±tfii:itco 

i^m^tAm^mm\zi4mmm-<rzo 

[0159] 1 - 7 J^^/ltfe^C^J 1 - 5 OlfffiSSm 

[0 16 0] 

[^3] 



[0161] 
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80 


5 
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A 


O 


^3Bl^^4 ^tt^-Sch, g?&^l^i;ir*oT^), N';/^!:/ 



Lxx,ifidi^z^mtmt^mn^m\^^rcm^\z{t. mmmz 

tif)^-m\zmmmn^m\^^rzm'^. mm^f^zmmcDrnm 
m\zji7f.:i^i^mimi^mn^m^^rzm'^itzitt. 



40 f^ts^t^co^^RTi^t^K), ^rzmmumk^z7\<i\zmmvrz 
m<Dmm\zmn'fymib^nrz (itmm4^mmme) , 

[0 16 3] 

mm(D^m :^^m(^mmmi$.yjm\zj:n{i. m-^ 

^Bf$,-r^:it^^x^. ^rzmmmmmfS.i:mx^^\z 
hmt)^r. mmmmzm^^o:>&^mmmm^mihLu 
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